A study of optimum supermarket size by Kelley, Donald Thomas
"in presenting the dissertation as a partial fulfillment 
of the requirements for AN advanced degree from the georgia institute 
of technology, i agree that the library of the institution shall make 
it available for inspection and circulation in accordance with its 
regulations governing materials of this type. i agree that permission 
to copy from, or to publish from, this dissertation may be granted by 
the professor under whose direction it was written, or, in his absence, 
by the dean of the graduate division when such copying or publication 
is solely for scholarly purposes and does not involve potential 
financial gain. it is understood that any copying from, or publication 
of, this dissertation which involves potential financial gain will not 
be allowed without written permission. 
t 




Presented to the 
Faculty of the Graduate Division 
by 
Donald Thomas Kelley 
In Partial Fulfilment 
of the Requirements for the Degree 
Master of Science in Industrial Engineering 
Georgia Institute of Technology 
June, i960 






i •• ? ~ ~ • 








The "basic data used in this study were provided "by a large food 
chain, and its executives assisted in the definition of the problem. 
Dr. Joseph Krol directed the research and offered suggestions in the 
analytical work. His enthusiasm was a continual stimulus. 
Professor Cecil Johnson insisted on scholarly work and helped 
in the formulation of the conclusions and recommendations. Professor 
George Maddox contributed to the identification of the necessary assump­
tions and the research limitations; and my wife, Kathleen, provided the 
confidence that the "work -would "be completed successfully. 
iii 
LIST OF TABLES 
Table Page 
1 . Growth of Six Leading Food Chains, 
1925-1957 6 
2. 1959 Performance Data on Five Supermarkets 
of Varying Size 15 
3. Basic 1957 Data on ^01 Stores Opened Before January, 
1957 29 
Distributions of Annual Net Sales per Square Foot by 
Size Classes • 60 
5« Distributions of Annual Fixed Costs per Square Foot 
by Size Classes 6 l 
6. Distributions of Annual Variable Costs per Square 
Foot by Size Classes 62 
7. Distributions of Annual Pretax Net Profit per 
Square Foot by Size Classes 63 
8. Distributions of Annual Fixed Costs as a Percent­
age of Annual Net Sales by Size Classes 6k 
9. Distributions of Annual Variable Costs as a Percent­
age of Annual Net Sales by Size Classes • 65 
10 . Distributions of Annual Pretax Net Profits as a 
Percentage of Annual Net Sales by Size Classes 66 
1 1 . Distributions of Percentage Break-even Points by 
Size Classes 67 
12• Attribute Values For the Median Stores in Size 
Classes 1-6 68 
TABLE OF CONTENTS 
Page 
ACKNOWLEDGMENTS ii 
LIST OF TABLES iii 
LIST OF ILLUSTRATIONS iv 
SUMMARY v 
CHAPTER 
I. INTRODUCTION 1 
II. THE SUPERMARKET: PAST, PRESENT, AND FUTURE . . . . 3 
III. PREVIOUS RESEARCH ON ENTERPRISE SIZE 9 
IV. OBSERVATIONS ON SUPERMARKET SIZE 1 ^ 
V. AN ANALYSIS OF THE OPERATING RESULTS OF k O l 
STORES 18 
VI. CONCLUSIONS AND RECOMMENDATIONS 2 k 
APPENDIX 26 
BIBLIOGRAPHY 69 
LIST OF ILLUSTRATIONS 
Figure Page 
1 . A Chronological Outline of Food Industry Develop­
ments with Respect to Size, I860-I96X k 
2. Description of Fixed and Variable Costs used in 
the Performance Analysis of kOl stores 27 
3. An Explanation of the Break-even Analysis 28 
k. Annual Net Sales, Variable and Fixed Costs, and 
Pretax Net Profit for the Median Stores of Classes 
1-6 on a Per Square Foot Basis 22 
5. Annual Net Sales, Variable and Fixed Costs, and 
Pretax Net Profit as a Percentage of Annual Net 
Sales and Percentage Break-even Points for the 
Median Stores of Classes 1-6 23 
V 
SUMMARY 
In the retail food industry a major problem is the determination 
of a most economical store size. With strong competition and rising lab­
or and promotion expenses, unprofitable stores cannot be tolerated. 
Therefore, the objective of this investigation is to identify an optimum 
supermarket size if one exists. 
Manufacturing plants, warehouses, insurance companies, cities, and 
schools have been investigated for possible optimum sizes with varying re­
sults, but no studies on this specific subject have been encountered. 
The literature survey and the observations of the writer while working for 
four months In five supermarkets of varying size led to the decision that 
a macroscopic problem approach would be appropriate. 
Sales, expense, profit, and total floor area data were collected 
for the full year of 1957 from the performance records of kOl stores oper­
ated by a large food chain. The stores were grouped into 10 size classes 
and the expenses were classified into fixed and variable to facilitate a 
break-even analysis. For the median store in each size class, the sales, 
expense, profit, and break-even figures were plotted and analyzed. It 
was concluded that there exists an overall optimum supermarket size near 
16,000 square feet of total store area. 
It was recommended that the significant variables affecting super­
market size for a particular location be identified and further that 
construction cost, customer comfort, efficiency of labor, and the display 




Is there an optimum supermarket size? If so, what is it? 
This study will attempt to answer one or both of these questions. 
What is a supermarket? Retail food stores range in size from 
1,000 to over 100,000 square feet and may have annual sales in excess 
of $3y500,000. For this study, however, a supermarket is defined as 
a self-service food store with no limit in floor area "but with an 
annual sales volume of at least $375*000. Stores of the above des­
cription comprised 10 per cent-*- of the total food stores in operation 
during 195$ and accounted for 68 per cent of total U. S. food sales. 
Thus 29,900 supermarkets produced 1958 sales totaling $32,900,000,000 
which means average annual sales per supermarket of approximately 
$1,100,000. 
This statement of performance yields an incomplete picture, how­
ever. Competition in the retail food industry is intense. New stores 
in excess of 25,000 square feet have frequently failed to reach expect­
ed sales and profit objectives and the crowded conditions in stores with 
sales exceeding the designed capacities disturb the customers and gener­
ate inefficient work. It seems necessary, then, to determine the most 
economical store size to insure a profitable operation. 
s and other data in this paragraph were taken from a compre­
hensive survey of food retailing for the year 1958 which appeared in the 
Progressive Grocer, April, 1959* PP» 53-73• 
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A detailed problem description with a discussion of past and 
expected trends in supermarket operations is presented in the second 
chapter. In Chapter III, a brief review is made of previous research 
on enterprise size. The personal observations of the writer, after 
working in five supermarkets of varying size, are discussed in the 
fourth chapter. Chapter V is a presentation of the operating results 
of kOl stores when analyzed with respect to varying store size. Fin­
ally, Chapter VI contains a number of conclusions and recommendations. 
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CHAPTER II 
THE SUPERMARKET: PAST, PRESENT, AND FUTURE 
The purpose of this chapter is to provide "background in the 
problems of supermarket size. 
Since the period covered in this review of supermarket develop­
ments approaches one hundred years, it seems appropriate that the 
material be presented in outline form. Figure 1 , which is a chronologi­
cal ordering of trends in the retail grocery industry for the years i960 
through 1 9 6 x 1 , is a one page summary of the salient points discussed in 
this chapter. 
With Table 1 as a guide, one thesis to be established by this 
chapter is that supermarket size has steadily increased with time as a 
result of many forces. 
Retail distribution of food in i860 was accomplished primarily 
through the so-called specialty stores. Typical of these were the meat 
market, the straight grocery or staple goods store, and the produce 
stand. It was not until almost 60 years later that the combination of 
these specialized stores was effected on a large scale. This step immed­
iately preceded the innovation of the supermarket and the simple 
combination of these sales activities naturally produced a store larger 
than each of the separate units. 
*The figure " 1 9 6 X " is used to refer to an indefinite time be­
tween i960 and 1 9 6 9 . 
i860 Food sold primarily through specialty stores—meat markets, prod­
uce stands, straight grocery stores. 
One A & P store. 
1920 Introduction of the combination store—with meats, produce, and 
groceries sold in one store. Store size begins to grow. 
4,621 A & P stores. 
1930 First supermarkets opened in Los Angeles. 
Massive displays introduced. 
Self-service in grocery departments of supermarkets. 
Approximately 1,000 items handled. 
15*737 A & P stores. 
19^0 Supermarkets grow in numbers and size. 
Three to four small stores closed for each supermarket opened. 
10,000 square feet near maximum store size. 
Approximately 2,000 items handled. 
7,230 A & P stores. 
1950 Trading stamps and premium merchandise first introduced. 
Self-service spreading to meat and produce departments. 
Post-war migration to suburbs brings construction of shopping 
centers with larger stores resulting. 
Approximately 4,000 items handled. 
4,500 A & P stores. 
1958 Approximately 3*000 shopping centers. 
10,000 square feet near minimum in store size. 
Items handled reaches 5*600. 
Strong development of the "Midget market" (small, drive-in food 
store). 
Reassessment of rapid growth. 
Strong movement toward non-food items. 
4,200 A & P stores. 
196X Technological changes may have been responsible for a small, 
heavily automated food store with 100 per cent self-service. 
Rapid growth of discount houses may have resulted in mergers of 
food, drug, clothing, and general retailers with stores of 
100,000 square feet in which almost any commodity can be pur­
chased. 
Figure 1. A Chronological Outline of Food Industry Developments with 
Respect to Size, I860-I96X. 
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By 1930 the supermarket had been introduced in the Far West and 
in 1933 there were some 260 Los Angeles supermarkets which accounted for 
an estimated 35 per cent of that city's grocery business. The idea 
spread quickly, for it was economically sound. With the unstable econ­
omy of the depression years, the emphasis was on low cost operation. 
Consequently, self-service, the elimination of credit purchasing and 
delivery services, and the specialization of labor, all features of the 
new supermarkets, were welcomed by the food merchants. 
In 1930 an estimated 1,000 items were handled in supermarkets and 
by this time the Great Atlantic and Pacific Tea Company (A & P) had 
1 5 t 1 3 1 stores. 
According to Lebhar (l), three to four small stores were closed 
for every supermarket opened in the early forties and 10,000 square feet 
represented the approximate maximum in store size. In the ten years 
from 1930 to 19^0 two noticeable movements occurred. As shown in Figure 
1 , A & P had reduced its number of stores by 50 per cent and the estima­
ted number of items carried in supermarkets had doubled. This Increase 
in items offered for sale and the corresponding rapid development of 
larger stores, usually of the supermarket type, caused this drastic re­
duction in number of stores operated by any one concern. 
Table 1 shows the effect of increasing store size on the growth 
pattern of several leading food chains. For six national food chains, 
number of stores and annual sales are tabulated for the years 1925* 1935> 
and 1957* In each case the replacement of small, service-type units with 
large, modern supermarkets resulted in a decreased number of stores and 
a concomitant increase in total sales volume. 
Table 1 . Growth of Six Leading Food Chains, 1925-1957 
1925 1935 1957 
Chains Number Annual Number Annual Number Annual 
of Sales of Sales of Sales 
Stores in Stores in Stores in 
Millions Millions Millions 
American Stores, Inc. 1,792 I O 8 . 9 2,826 115.9 903 799.9 
A 8s P Tea Co. 14,034 440.0 14,926 872.0 4,200 ' 4,769.0 
The Kroger Co. 2,559 116 .2 4,250 229.9 1,421 1,674.1 
National Tea Co. 761 46.5 1,224 63.I 883 681.1 
Safeway Stores 330 13.4 3,330 294.7 1,958 2 , 1 1 7 . 7 
First National Stores * * 2,623 1 1 1 . 3 607 507.4 
*Data available from 1927 only. 
Source: Lebhar, G. M., Chain Stores in America: 1859-1959. 
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Since the last war, population migration to the suburbs and the 
continuous introduction of non-food lines into supermarkets have combin­
ed with the continual increase in food items to necessitate larger stores. 
By 1958> there were approximately Z>000 shopping centers according to 
Chain Store Age (2) with from 8,500 to 10,000 being expected by 1965. 
Ten thousand square feet had become the virtual minimum in store size, 
with items handled reaching 5*600. While total annual sales continued 
to rise A & P had dropped to k,200 stores, almost one-fourth of their 
number before the birth of the supermarket. The small store, 1,500 to 
5,000 square feet, has again become important in food distribution in 
the last few years. The financial success of these drive-in and midget 
markets and the failure of many luxury supermarkets of the 30,000 square 
foot area and beyond have resulted in considerable interest in store size. 
An illustration of this interest appeared in a recent newspaper article 
(3) in which Mr. Joseph Seitz, president of Colonial Stores stated, 11. . . 
food retailers still do not know what is the optimum size for efficient 
supermarket operations with or without non-food sections." 
Possible future influences on store size, though not fully deter­
minable, seem to be of two types. The first is the expected introduction 
of automated merchandising in which assembling of purchases and computat­
ion of total cost would be done through electronics. It is felt that 
this influence would result in small, efficient stores with prime features 
of rapid service at low labor costs. The other conceivable movement would 
result in giant stores of the 100,000 square foot size. This may be one 
possible result of the present trend toward general merchandising. Con­
tinued growth of discoxmt houses could force food, drug, variety, and 
8 
apparel retailers to merge as a defensive measure. In essence, a con­
sideration of the future simply adds greater complexity to the question 
of supermarket size. 
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CHAPTER III 
PREVIOUS RESEARCH ON ENTERPRISE SIZE 
Professional and trade journals, economics text "books, personal 
correspondence, and publications of retail trade associations were the 
chief sources of the literature survey. Of these, the professional 
journals were of greatest value, for they yielded all of the factual 
studies reviewed. The literature studied seems representative of that 
available on this problem. 
Three major conclusions were revealed by this survey. First, 
there was no evidence of previous research concerning the optimum size 
of a supermarket. Second, there were few empirical studies on economics 
of scale although these were of high quality. And finally, there was no 
pattern in the conclusions presented by the authors except the division 
of these conclusions into two groups — those which could be interpreted 
to show that in certain circumstances optimum enterprise size was deter­
minable and those which show the opposite. The literature surveyed has 
been grouped according to these divisions. 
Sloan and Zurcher (4), in a dictionary of economic terms, state 
the following concerning returns to scale, " . . . as expansion continues, 
additional increments of the factors may produce a disproportionately low 
rate of increased output because of lack of intimate first-hand knowledge 
of operation on the part of management, delegation of responsibilities, 
inevitable delays in rendering decisions, and, in general, the complica­
ted routine associated with very large organizations." 
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Bowman (5) investigated an ice cream firm having ten plants. 
Using an operations research approach, a mathematical model for optimum 
output was developed with cost per thousand gallons of product as the 
measure of effectiveness. Through a year of data collection the nec­
essary cost figures were accumulated and optimum volume for each plant 
was compared with the actual volume. Of the ten plants, one was above 
optimum, five near 50 per cent optimum, and four below one-half of the 
optimum size. This revealed, if the model was valid, that the present 
total sales of the company could be produced with virtually one-half 
the number of plants. 
Bowman (6) also made a comparison of predicted cost (using the 
model) at actual volume to predicted cost at optimum volume. It was 
found that a plant which operates at 50 per cent below optimum incurs a 
five to eight per cent cost increase while one operating at 50 per cent 
above optimum incurs only a one to two per cent rise in cost. Therefore, 
optimum plant sizes were determined and it was observed that of the ex­
tremes, too big or too small, the former was less costly. 
A study of optimum city size by Clark (7) revealed that a city 
between 100,000 and 200,000 people is near optimum in size when provis­
ion of services is the criterion. Building and construction, commerce, 
transportation, education, and public administration were the services 
considered. Within this study another Investigator (8) was reported to 
have found that per capita cost for municipal services rose for popula­
tions above 150,000 and rose sharply for numbers beyond 300,000. This 
study was extensive in nature, using historical data from American, Brit­
ish, and Australian cities. Here a vague optimum was established but the 
1 1 
work showed that increasing and decreasing returns to scale were ob­
served on either side of this optimum. 
James B. Conant (9), Harvard's President Emeritus, was reported 
recently to have recommended that our nation's 21,000 high schools be 
reduced to 9,000 for better utilization. Only 4,000 of the present 
21,000 schools have graduating classes numbering over 100. Conant's 
recommendations may be interpreted as an attempt to find the optimum 
number of students per school. 
In the second division of the literature, Hensley's (10) empiri­
cal study on economies of scale in non-life insurance companies may be 
mentioned. It was hypothesized that between classes (by size) of fin­
ancial enterprises the difference in average expense ratios (incurred 
expenses divided by premiums written) was zero. With a study for the 
period 1950 to 1954, Hensley concluded that the hypothesis was false and 
further that the expense ratios decreased as the size increased. This 
investigator questioned the existence of an optimum firm size in this 
field of economic activity, and since the expense ratios -were lower for 
larger firms it was deduced that further economies are likely with fur­
ther increases in size, all else being equal. The economies were 
attributed to management specialization and lower costs for services 
(particularly legal and sales) when secured in volume. It was concluded 
that there was no upper limit on firm size in the activity investigated. 
Samuelson ( 1 1 ) , in the latest edition of his general economic text, 
carefully uses the word law in reference to the "law" of increasing re­
turns. Ho general law of returns to scale including decreasing returns 
is submitted nor is there any discussion of decreasing returns beyond 
12 
some optimum* 
In an economics text by Due (12) the following statement was 
made: " . . . whether or not an ultimate decline in output per unit is 
inevitable, or is confined to those fields in which management problems 
are particularly serious, is open to question. Empirical studies are 
very limited in scope." Further, Due states that there is little evidence 
to prove or disprove the belief that average costs rise as the scale of 
operations rises beyond a certain optimum but that clear evidence exists 
for the proof that average costs decline as the scale is increased from 
a very small size. This approach by Due is wisely cautious and has 
certainly been proven as a realistic assessment of the problem area as 
verified by the literature surveyed in this thesis; 
Finally, Penrose (13)* in a theoretical discussion on the limits 
to the growth and size of firms, attacks traditional economic theory 
which attributes decreasing returns to scale to the increased problems 
of large scale management by the following argument: 
(1) There is no evidence that large, decentralized firms 
require supermen to run them. 
(2) There is no evidence that the abilities to fill high 
administrative posts are excessively rare. 
(3) That central government (control) can be dispensed with 
over wide areas has surely been amply demonstrated by 
many large firms in the present day monopoly, and that 
the end is not yet in sight is generally accepted. 
Neither the conception of a fixed factor nor the analysis 
of the diseconomies of scale is relevant in these cir­
cumstances . 
Though no factual evidence was presented to support these observations, 
they should not be discounted. To the contrary, these may prove sig­
nificant as the body of knowledge on returns to scale increases with 
continued research. 
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The article by Hensley (Ik) was helpful in presenting a list of 
possible measures of the relationship between size and efficiency. They 
are: 
(1) Physical productivity (output per man-hour). 
(2) Statistical cost curves of manufacturing plants or business 
units. 
(3) Profits or profit rates. 
(k) Estimates of synthetic costs (engineering approach). 
(5) Actual unit cost (most widely used). 
In summary, the apparent disagreement among theorists and research­
ers concerning economics of scale, together with the growing influences 
on retail store size, indicates the need for additional factual studies. 
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CHAPTER IV 
SOME OBSERVATIONS ON 
SUPERMARKET SIZE 
For a 15.5 week period the writer worked in five supermarkets 
of from 5*000 to 25,000 square feet in total store area. From this 
experience and from personal conversations with customers and store 
planning executives, some of the variables affecting store size have 
been identified and are discussed in this chapter. 
Population and population income, existing and expected compe­
tition, consumer preferences and buying habits, number of items to be 
offered for sale, and occasional "prestige" factors are the variables 
influencing store size as identified by the writer. 
To provide a foundation for the work done in the following chap­
ter and to assist in discussing the variables just mentioned, Table 2 
is presented. This is a tabulation of specific data on the five super­
markets in which the writer worked. The material is presented in 
increasing magnitude of store size and no attempt is made to draw con­
clusions about optimum supermarket size from this data. 
In Store 1 of Table 2 , average weekly sales and the average week­
ly sale per customer are very low. Population shifts have left only low 
income families in the market area of Store 1 . Were the question of 
store size under consideration in this case the decision would likely 
be to abolish any store building plans for this market area. In Store 
5, the influence of competition has been so strong that the large store 
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Table 2. 1959 Performance Data on Five 
Supermarkets of Varying Size. 
1 2 3 4 5 
Store Size - sq. ft. 4,704 9,114 9,24o 11,074 24,769 
Average Weekly Sales* 
Average Weekly Sales/sq. ft. 
$ 5,439 









Average Weekly Actual Man-Hours* 























Number of Registers 
Average Weekly Sales/Register 
















Pretax Net Profit** 























Number of Weeks Observation 1 1 2 4 4 6 
* For the week ending March 2 1 , 1959* 
** For the first quarter ending March 2 1 , 1959-
16 
has been unable to reach the volume of sales expected of a 25,000 square 
foot store. Had it been possible to accurately measure the expected 
growth of competition in this case, a smaller store would have been con­
structed. 
Consumer preferences for a variety of items and for spacious 
supermarkets have an influence on size. The data in Table 2 does not 
readily illustrate this but it was observed that Stores 3 and H did not 
have the available space to stock and display the variety of items nec­
essary to adequately serve the customers. The overcrowded condition in 
these two stores not only adversely affected employee efficiency and saf­
ety but seemingly drove customers away. If store size were presently 
being considered in these locations, number of items to be offered and 
the need to at least create the impression of spaciousness would be im­
portant . 
The final identified variable found to influence store size is 
the "prestige" factor. Table 2 cannot assist in confirming this observa­
tion but It has been noticed that leading food chains occasionally con­
struct a large supermarket In new shopping areas for prestige reasons. 
There seems to be an advantage in having the largest food store in a partic­
ular shopping center. Further, some supermarkets are built because it 
is felt that the company must be represented in a shopping area in order 
that their name continue to appear before the buying public. 
Based on these observations, it was felt that the initial contri­
bution to the study of store size should be a general analysis. The 
significance of the problem variables will not be determined but the 
performances of actual stores will be studied in an attempt to find an 
17 
answer to the question—Is there an optimum supermarket size? Following 




AN ANALYSIS OF THE OPERATING 
RESULTS OF kOl STORES 
This chapter falls naturally into three parts. The data col­
lected for the study are discussed; then a presentation of the analysis 
procedures used follows. Finally, the results of the analysis are pre­
sented and explained. 
The decision to use a macroscopic approach to this problem, based 
primarily on the observations discussed in Chapter IV, influenced the 
data collection and analysis phases of the study. Since store perform­
ance records were available it was decided that the sample of data should 
be complete rather than partial. Consequently, the data collected covers 
kOl stores of a leading food chain which had ^73 stores in operation 
when the study was commenced in January of 1959* The sample size of kOl 
resulted when it was decided to collect data for all the stores of the 
co-operating company which operated for the full year of 1957* The year 
of 1957 "was selected because it was the most recent year for which data 
unaffected by the 1958 business recession were available. 
It Is now necessary to refer once again to the definition of a 
supermarket, for not all of the *i-01 stores studied are supermarkets as 
earlier defined. Fourteen of the kOl stores or 3«5 per cent have annual 
net sales less than $375*000. All fourteen of the non-supermarkets were 
less than 9*000 square feet in total store area with 12 having total areas 
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less than ^,500 square feet. With 96.5 per cent of the data representing 
supermarkets as defined and -with the remaining 3-5 Per cent not spread 
over the complete size scale, it was decided to use the total of kOl stores 
for the study. The data were collected from company accounting records 
which were unchanged during the period studied. The range in annual net -
sales was from $28^,889 to $2,713,207 while total store area spread from 
2,6^5 to ^3*788 square feet. The stores sampled conducted business in 
1 1 states east of the Mississippi in which approximately 2^0 communities 
were represented. 
It was assumed that the management policies of the company were 
consistently applied in each of the kOl stores, and that the store operat­
ing results reflect the collective influence of population and consumer 
income, ctistomer preferences, number of items offered, and certain "pres­
tige" factors. 
To study the performance versus size relationship for a large 
sample size a simple and reliable analysis tool was needed. It was decid­
ed to make a detailed break-even analysis of each store and to analyze 
the results for possible answers to the question of optimum supermarket 
size. The data were compiled to facilitate the break-even analysis. Net 
sales, variable costs, fixed costs, and pretax net profits were deter­
mined for each store. Net sales and variable costs, fixed costs, and pre­
tax net profits were then computed on a per square foot of total area basis. 
These figures and the computations of variable and fixed costs and pretax 
net profits as a percentage of net sales are presented in Table 3 of the 
Appendix. The calculated break-even points may be found in Table k. 
Figure 2 in the Appendix explains the breakdown of store costs into 
20 
variable and fixed categories and an explanation of the break-even com­
putations is presented in Figure 3* 
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To begin the statistical evaluation of the continuous data 
collected, ten size classes were established with a class interval of 
4,500 square feet. Frequency distributions by size class of the eight 
previously mentioned store attributes (net sales/sq. ft., variable costs/ 
sq.ft., fixed costs/sq. ft., pretax net profits/sq. ft., variable costs 
and fixed costs as a percentage of sales, pretax net profits as a percent­
age of sales, and the break-even percentage) were made and are presented 
in Tables 4 - 1 1 of the Appendix. Since 80 distributions (8 attributes 
and 10 size classes) resulted, with numerous variations in central tend­
ency, general variability, distribution symmetry, and kurtosis, the 
choice of statistical measures was made difficult. It was observed that 
99*25 per cent of the data fell into the first six size classes and fur­
ther that classes two and three accounted for approximately TT per cent 
of the sample. Distributions of the store attributes for these two 
classes followed consistent patterns, with class two usually having a 
positively skewed unimodal distribution and class three being represented 
with multi-modal distributions with positive skewness and some wide varia­
bility. 
With many distributions to consider it was decided to arrange 
the data in order of increasing annual net sales per square foot for each 
%his means that the data are such that they can take on any 
values within a given range. This is in contrast to discrete data which 
are typified by integral or whole numbers. 
21 
size class and thus determine the median store for each class. The 
values of the other store attributes -were determined for the median 
stores of the first six classes and are shown in Table 12 of the Append­
ix. Since only three stores fell into the last four size classes, these 
classes were eliminated from the analysis. From the tabulation of Table 
1 2 , Figures k and 5 were plotted and from these presentations the study 
conclusions were made. 
To check the reliability of this median and accompanying attrib­
ute value method of determining central tendency, the medians for the 
attributes were determined from the frequency distributions in Tables 
lj—11 and the general patterns of plotted values were found to coincide 
favorably with those in Figures k and 5» Also, the representations in 
Figures h and 5 are realistic since for any size class the variable cost, 
fixed cost, and pretax net profit figures can be added to total the net 
sales figures as shown. This was not the case when the medians for all 
the attributes were determined and plotted. 
In analyzing the plotted results the general trend was of import­
ance. From Figure h it was observed that annual net sales/sq. ft. and 
variable costs/sq. ft. declined as store size increased with a marked 
decline beyond 15*750 square feet. Also fixed costs/sq. ft. and pretax 
net profits/sq. ft. declined mildly as size was increased. In Figure 5* 
variable costs as a percentage of sales retain almost a constant value 
as size increases. Additionally, fixed costs as a percentage of sales 
climbed gradually with size increases up to 25,750 square feet while pre­
tax net profits as a percentage of sales showed no noticeable change. Of 
note, however, was the general rise in the break-even points as size in­
creased with a steep increase being noticed beyond 21,600 square feet. 
22 















Pretax Net Profit 
5,000 ^ ^ 1 0 , 0 0 0 15,000 
Total Area (square feet) 
20,000 25,000 
Figure k. Annual Net Sales, Variable Costs, Fixed Costs, and Pretax Net 
Profit Per Square Foot For The Median Stores In Size Classes 
1-6 . 
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Figure 5. Variable Costs, Fixed Costs, Pretax Net Profit, And Break-even 
Points As A Percentage Of Net Sales For Median Stores In Size 
Classes 1 -6 . 
2k 
CHAPTER VI 
CONCLUSIONS AND RECOMMENDATIONS 
Based upon the data collected and the analysis techniques used, 
it is concluded that: 
1 . Net sales per square foot decrease with size increases. 
2. Variable costs per square foot decrease with size increases 
because by classification they vary with sales. 
3. Fixed costs per square foot rise slightly with size increases 
due primarily to the greater initial and maintenance costs of the larger 
stores. 
k. Net profits per square foot reach a peak at a total store 
area of approximately 16,000 sq. ft. 
5. Break-even points rise with size increases due to constant 
or rising fixed costs and decreasing sales and variable costs. This 
indicates that as store size increases an increasing percentage of net 
sales is required to make a zero profit or to break even. 
6. For the co-operating company, there is an optimum store size 
near 16,000 square feet of total store area. This is an optimum based 
on an overall analysis meaning that for a specific location there may be 
an optimum size different from the one found by this investigation. 
7. The results of the study were strongly influenced by the 
small number of stores with areas greater than 20,000 square feet. 
8. Time is a determinant of optimum supermarket size. It is 
expected that a study of this kind covering the operations for a year 
25 
other than 1957 "would result in somewhat modified conclusions due to 
technological and merchandising changes. 
This has "been a macroscopic study with the problem of optimum 
store size being broadly defined. As a result of this study the follow­
ing recommendations are made: 
1 . Studies should be made to find the significant variables to 
be considered in a determination of the optimum store size for a partic­
ular location. 
2. A series of optimum sizes could be developed through studies 
using the following criteria: 
a) construction cost. 
b) customer comfort. 
c) efficiency of labor. 
d) display of merchandise. 





FIXED COSTS VARIABLE COSTS 
Salaries Goods i3old 
Wages Wrapping Supplies 
Vacations Traffic 
Rent Warehouse 
Electricity- Other Expenses and Income 
Ice 
Promotions and 
Fuel Trading Stamps 
Water Miscellaneous 
Laundry Loss on Bad Checks 
Telephone Advert!sing 
Repairs and Maintenance Miscellaneous Store 
Supplies 
Depreciation 
Licenses and Taxes 
Insurance 
Cash Over and Short 
Figure 2. Description of Fixed and Variable Costs Used in 
the Performance Analysis of kOl Stores. 
b $ Sales 
Where: p = Pretax Net Profit 
Net Sales 
v « Variable Costs 
Net Sales 
f « Fixed Costs 
Net Sales 
b - Break-even point or percentage of net 
sales needed to make zero profit. 
Also: b s f 
1-v 
Figure 3. An Explanation of the Break-even Analysis. 































4 22500 1805464 80.24 16^556 7 .31 8.9 — r s — - y — 70*73 ftft i -t\, Q 2.20 2.7 
5 2160O 1628052 75-37 163272 7.36 10.0 1^23300 65.87 87.^ 79 A 4l48o 1.92 2.5 
4 15000 1266029 84.40 13^969 9.00 10.7 1108192 73.88 87.5 85.6 22868 1.52 1.8 
4 15960 1053317 66.00 112761 7.07 10.7 939385 58.23 84.3 85.8 1 1 1 7 1 • 70 1 . 1 
3 10350 1006859 97.28 97547 9A2 8.7 883951 85 Al 87.7 71.3 25361 2.45 2.5 
3 121*80 866235 69.1*1 90497 7.25 io,4 756817 60.61*. 87.4 82.5 18921 1.52 2.2 
3 11250 103805^ 92.27 103348 9.19 10.0 91^693 81 .31 88.1 84.0 20013 1.78 1.9 
3 13500 1025826 75.99 101826 7-54 9.9 898806 66.58 87.6 79-8 25194 1.87 2.5 
4 18000 2324072 129.12 185857 10.33 8.0 2024743 1 1 2 .k9 87.1 62.0 113472 6.3O 4.9 
5 18906 1139461 60.27 130547 6.91 1 1 . 5 990008 52.36 86.9 87.7 18906 l.o4 1 . 7 
2 8000 520875 76.ll 78310 9.79 15.0 465475 58.18 89A 141.5 (22910)(2.86) (4.4) 
2 8171* 627153 77.95 67753 8.29 10.6 564129 69.02 88.5 92.2 5271 .64 .8 
* $f represents fixed costs as a percentage of net sales. 
** #v represents variable costs as a percentage of net sales. 
*** PNP represents pretax net profits. 





























4 15300 911151 59.55 89968 5.88 9.9 802245 52.43 88.0 82:5 ifto-aA 1.24 * _ . J . 
2 7720 760029 98.45 83598 IO.83 1 1 . 0 681100 88.23 89.6 105.8 (4669) (.60) (.6) 
2 72OO 834432 115.89 82300 11.43 9.9 730679 101.48 87.6 79.8 21453 2.98 2.5 
3 9500 824298 86.77 85696 9.02 10.4 722995 76.IO 87.7 84.6 15607 1.64 1.8 
2 7500 968776 129.17 84244 11 .23 8.7 85IO83 113.48 87.9 71.9 33449 4.46 3.4 
3 132^3 IIO8896 83.73 115363 8.71 10.4 1015909 96.71 91.6 123.8 (22376)(I.69) (2.0) 
4 17250 2446315 141.82 202098 1 1 . 7 1 8.3 2135420 123.79 87.3 65.4 IO8797 6.31 4.4 
4 14854 1598256 107.60 155296 10.45 9.7 1419234 95.55 88.8 86.6 23726 I.60 1.4 
3 13500 1421762 105.32 135687 10.05 9.5 1272555 94.26 89.5 90.5 13520 1.00 1.0 
4 14347 1739011 1 2 1 . 2 1 165211 1 1 . 5 1 9.5 1538061 107.20 88.4 81.9 35739 2.49 2 . 1 
2 8900 977976 109.88 96248 10.81 9.8 870260 97.78 89.O 89.I 11468 1.29 l.l 
2 5440 806731 148.30 75555 13.88 9.4 717269 131.85 88.9 84.7 13907 2.56 1 .7 
• J H H f r 
$f represents fixed costs as a percentage of net sales. 
#v represents variable costs as a percentage of net sales. 
PNP represents pretax net profits. 


























2 7920 940999 118.81 83266 10,51 8.8 823780 104.01 O r . #-o f O 70.4 33953 4.29 3.6 
2 8688 801592 92.26 88535 10.19 11.1 719228 82.79 89.7 106.8 (6171) (.71) (.7) 
4 17600 1473758 83.74 142295 8.08 9.7 1304099 74.10 88.5 84.3 27364 1.55 1.8 
6 24000 2037414 84.89 189855 7.91 9.3 1751686 72.99 86.0 66.4 85873 4.00 4.7 
5 19600 2181894 111.32 195266 9.96 8.9 1916359 97.77 87.8 73.0 70269 3.58 3-2 
5 19182 I838918 95.87 209090 10.90 11.4 1644718 85.74 89.4 107.5 (14890) (.78) (.8) 
8 32100 2120731 66.05 244913 7.63 11.5 I868372 58.20 88.1 96.6 6946 .22 • 3 
2 65OO 543516 83.62 94925 14.60 17.5 488413 75.14 89.9 173.3 (39822) (6.13) (7.4) 
3 11200 II89778 106.23 40380 12.53 11.8 1046147 93.41 87.9 97.5 3251 .29 • 3 
3 10800 1134273 105.03 147366 13.65 13.0 1015891 94.06 89.6 125.0 (28984) (2.68) (2.6) 
5 20000 566823 28.34 404860 5.24 18.5 523585 26.18 92.4 243.4 (61622) (3.08) (1.1) 
3 10000 702547 70.25 104866 10.48 14.9 639317 63.93 91.0 165.6 (41636) (4.16) (6.0) 
* $f represents fixed costs as a percentage of net sales. 
** $v represents variable costs as a percentage of net sales. 
*** PNP represents pretax net profits. 
Table 3. Continued 
Size Total Net Net Fixed Fixed #f* Variable Var. $v** Break Pretax PNP/ PNP*** 












4 15600 9^3379 60.47 124976 8.01 13.2 827366 53-04 87.7 107.3 (8963) (.57) (.9) 
5 22500 1281965 56.98 145067 6.45 H . 3 II32789 50.35 88.3 96.6 4109 .18 .3 
5 19800 1248598 63.O6 154012 7.78 12.3 1095104 55.31 87.7 100.0 (518) (.03) (•1) 
3 9500 718993 75.68 112475 11.80 15.6 631762 66.50 87.9 128.9 (25244) (2.66) (3.5) 
6 25600 1010395 39.47 147638 5.77 14.6 897094 35.04 88.8 130.4 (34337) (1.34) (3->o 
5 20500 893722 43.60 150976 7.36 16.9 795149 44.40 89.0 153.6 (52403) (2.56) (5.8) 
5 19600 2577706 131.52 229912 11 .73 8.9 2235020 114.03 86.7 66.9 112774 5.57 ^.3 
3 13280 2097438 157.94 187028 14.08 8.9 1814929 136.67 86.5 65.9 95481 7.19 ^.5 
3 11580 1008409 87.O8 IO5769 9.13 10.5 880082 76.OO 87.3 82.7 22558 1.95 2.3 
3 12750 1619993 127.06 148195 11.62 9 .1 1412876 110.81 87.2 7 1 . 1 58922 4.69 3.6 
4 13550 1776952 131 .14 185386 13.68 10.4 1550618 114.44 87.3 81.9 40948 3.02 2.3 
3 12750 1615306 126.70 166185 13.03 10.3 1414101 IIO.91 87.5 82.4 35020 2.75 2.2 
* $f represents fixed costs as a percentage of net sales. 
** #v represents variable costs as a percentage of net sales. 
*** PNP represents pretax net profits. 
ro 



























3 11278 1581275 140.21 151540 13.43 9.6 1368621 121.35 86.6 71.6 61114 5.42 3.9 
3 10221 1346768 131.76 125945 12.32 9.3 1162554 113.74 86.3 69.9 58269 5.70 4.3 
3 13125 1917883 146 .12 169374 12.90 8.8 I662789 126.69 86 . 7 66.2 85720 6.53 4.5 
3 10593 1455759 137.43 144281 13.62 9.9 1259745 100.04 86.5 73.3 51733 4.88 3.6 
3 10500 942213 89.73 104297 9.93 1 1 . 1 817089 77.82 86.7 83.5 20827 I.98 2.2 
3 10500 1705176 162.40 152484 14.52 8.9 1478128 140.77 86.7 66.9 74564 7.10 4.4 
2 8994 1443421 160.49 136642 15.19 9.5 1249092 138.88 86.5 70.4 57687 6.41 4.0 
4 I36OO 1255171 92.29 127761 9.39 10.2 1099000 80.80 87.6 82.3 28410 2.09 2.2 
2 8640 687299 79.55 89450 10.35 13.0 606838 70.24 88.3 1 1 1 . 1 (8989) (1.04) (1.3) 
3 9072 919795 101.39 87596 9.65 9.5 799157 88.09 86.9 72.5 33042 3.61 3.6 
2 6900 1273370 184.55 118064 1 7 . 1 1 9.3 1111686 l6l.ll 87.3 73.2 43620 6.32 3.5 
2 6612 658323 99.56 72645 10.99 1 1 . 0 578498 87.49 87.9 90.9 7180 1.09 1 . 1 
2 8066 589603 73.10 71550 8.87 12.0 516378 64.02 87.6 97.6 1675 .21 • 3 
* $>t represents fixed costs as a percentage of net sales. 
** #v represents variable costs as a percentage of net sales. 
*** PNP represents pretax net profits. 




























2 8775 600935 68.48 76615 8.73 12.7 527244 60.08 87.7 103.3 (2924) (.33) (.5) 
2 8220 749326 91.16 85961 10,46 1 1 . 5 651750 79.29 87.O 88.5 I l6l5 1.41 1.6 
2 8700 552764 63.54 70638 8.12 12.8 483744 55.60 87.5 102.4 (1618) (.19) (.3) 
3 IO587 1765950 166.80 149893 14.6 8.5 1541297 145.58 87 .3 66.9 74760 7.06 4.2 
2 78OO 925981 118.72 9658I 12.38 10.4 803754 103.05 86.8 78.8 25646 3.29 2.8 
2 8280 1296278 156.56 129107 15.59 10.0 1128613 136.31 87.I 77.5 38556 4.66 3.0 
2 8550 482451 56.44 67247 7.86 13.9 425903 49.81 88.3 118.8 (10609)(1.24) (2.3) 
3 12000 1937264 161.44 171182 14,27 8.8 1704080 142.01 88.0 73.3 62002 5.17 3.2 
16208 1732210 106.87 165946 10.24 9.6 1531922 94.52 88.4 82.8 34342 2.12 2.0 
5 I96OO 2713207 138.43 238919 12,19 8.8 2341160 119.45 86.3 64.2 133128 6.80 4.9 
4 12000 1397009 116.42 134460 11.20 9.6 1250180 104.18 89.5 91.4 12369 1.03 .8 
6 23500 1470154 62.56 162283 6.97 1 1 . 1 1309015 55.70 89.O 100.9 (1144) (.05) (.1) 
5 20000 2161748 108.09 195225 9.76 9.0 1902822 95.14 88.0 75.0 63701 3.18 3.0 
* $f represents fixed costs as a percentage of net sales. 
** $v represents variable costs as a percentage of net sales. 
*** PNP represents pretax net profits. 
































2 8460 747886 88.40 80263 9.48 10 .7 668283 78.99 89.4 100 .9 (660) (.08) (.1) 
3 12160 1414926 II6.36 156465 12.86 ll.l 1247537 102.59 88.2 94.1 10924 .90 .8 
4 15048 1668873 IIO.9O 154852 10.29 9.3 1450816 96.41 86.9 71.0 63205 4.20 3.8 
3 11960 1598757 133.68 158204 13.23 9.9 1403551 117.35 87.8 81.1 37002 3.09 2 .3 
3 11110 1955903 176.05 185489 16.69 9.5 1726736 155.42 88.3 81.2 43677 3.93 2.2 
7 27662 1359372 49.14 222009 8.03 16.3 1293365 46.76 95.1 332.7(156002) (5.64) (11.5) 
10 43788 1398795 31.94 256303 5.85 18.3 1342044 30.69 95.5 446.3(199552) (4.56) (14.3) 
1 3500 422853 120.81 406088 II.63 9.6 374254 106.93 88.5 83.5 7920 2.26 1.9 
3 9648 1099240 113.93 101139 10.48 9.2 968600 100.39 88.1 77.3 29501 3.06 2 . 7 
3 IO760 1002415 93.16 104679 9.73 10 .4 877677 81.57 87.6 83.9 20069 1.87 2.0 
3 12750 1149371 90.15 122968 9.64 10 . 7 1000364 78.46 87.O 82.3 26039 2.04 2 .3 
3 11700 701094 59.92 91062 7.78 13.0 637967 54.53 91.0 144.4 (27935) (3.39) (t.o) 
4 13775 812790 59.00 109355 7.94 14.4 740394 53.75 91.0 150.6 (36959) (2.68) (fc.6) 
* #f represents fixed costs as a percentage of net sales. 
** $v represents variable costs as a percentage of net sales. 
*** PNP represents pretax net profits. 
Table 3. Continued 
Size Total Net Net Fixed Fixed Var. $v** Break Pretax PNP PNP*** 










2 7426 1110226 149.53 99424 13.39 8.8 970346 130.69 87.4 70.6 U0456 5.45 3.6 
2 6550 517360 78.99 49531 7.56 9.6 456933 69.76 88.3 82.1 IO896 1.66 2 . 1 
2 4680 843825 180.30 79237 16.93 9.4 744708 159.13 88.3 80 .3 19880 4.25 2.4 
2 6250 1027872 164.45 83495 13.36 8 .1 898670 143.78 87A 64.3 45707 7.33 4.5 
1 3200 301344 94.17 32833 10.26 10.9 265485 82.96 88.1 91.6 3026 .95 1.0 
3 9260 962316 103.92 83976 9.07 8.7 847883 91.56 88.1 73 .1 30457 3.29 3 - 1 
2 8107 803084 99.06 74263 9.16 9.2 707431 87.26 88.1 77.3 21390 2.64 3.5 
2 6780 5527H 81.52 55079 8.12 10.0 488241 82.01 88.3 85.5 9391 1.39 1.6 
3 11500 840867 83.12 82790 7.20 9.8 744630 64.75 88.6 86.0 13447 1 . 1 7 1.6 
3 10200 864181 84.72 77791 7.63 9.0 765259 75.03 88.6 78.9 21131 2.07 2.4 
3 10010 1634527 163.29 127379 12.73 7.8 12+31+1*25 143.30 87.8 63.9 72723 7.27 4.4 
3 11500 1384430 120.39 113938 9.91 8.2 1210952 105.30 87.5 65.6 59540 5.18 4.3 
2 8184 1003391 122.60 83075 10.15 8.3 881855 107.75 87.9 68.6 38461 4.70 3.8 
* $f represents fixed costs as a percentage of net sales. 
** $v represents variable costs as a percentage of net sales. 
*** PNP represents pretax net profits. 





























3 11135 1205453 108.26 102451 9.20 8.5 1058993 95.10 87.9 70.2 44009 3.95 3.6 
2 5400 609300 112.83 57352 10.62 9-4 523923 98.69 87.5 72.2 19205 3.52 3 . 1 
2 5530 473960 85.71 45541 8.24 9.6 422709 76.44 89.2 88.9 5710 1.03 1 .2 
3 13490 1142628 84.70 105393 8.81 9.2 992192 73-55 86.8 69.7 45043 3.34 4.0 
3 9072 582946 64.26 56433 6.22 9-7 517187 57.01 88.7 85.8 9326 1.03 1.6 
1 4484 316976 77.38 34786 7.76 10.0 313378 69.89 90.3 103 .1 (1188) (.26) (.3) 
2 8125 966085 118.90 81990 10.09 8.5 842732 87.20 66.4 65.4 41363 5.09 4.3 
3 9400 719187 76.50 69810 7.43 9.7 636397 67.70 88.5 84.3 12980 1.38 1.8 
3 10000 IO65565 106.56 91542 9.15 8.6 946810 94.68 88.9 77.5 27213 2.72 2.5 
15052 845562 56.18 89137 5.92 10.5 759922 50.49 89.9 104.0 (3497) (.23) (.4) 
2 7700 546101 70.92 51658 6.71 9.5 476815 61.92 87.3 74.8 17628 2.29 3.2 
2 8000 672961 84.12 69796 8.72 10.4 583145 72.89 86.7 78.2 20020 2.50 2.9 
2 7560 706943 93.51 63922 8.46 9.0 622166 88.00 82.3 75.0 20855 2.76 3.0 
* $f represents fixed costs as a percentage of net sales. 
** #v represents variable costs as a percentage of net sales. 
*** PNP represents pretax net profits. 
Table 3. Continued 










3 10500 728342 69.37 72133 6.87 9.9 642595 61.20 88.2 83.9 13416 1.30 1.9 
3 11344 522992 46.10 64116 5.65 12.3 468976 41.34 87.9 119.4 (10110) (.89) (.2) 
3 9775 1134405 116.05 96015 9.91 8.5 986562 100.93 87.O 65.4 50928 5.21 4.5 
3 12450 1451269 116.57 119675 9.6l 8.2 1259329 101 .15 86.8 62.1 72265 5.80 5.0 
5 18400 704635 38.30 73058 3.97 10.4 625979 34.02 88.8 92.9 5598 .30 .8 
3 10000 1176550 117.66 98288 9.83 8.4 1014473 101.45 86.2 60.9 63789 6.38 3.4 
2 7590 674110 88.82 62507 8.24 9.3 588402 77.52 87.3 73.2 23201 3.06 3.4 
1 4125 372361 90.27 38904 9.43 10 .4 333698 80.90 89 .6 100.0 (241) (.06) (.0) 
2 8840 507770 57.44 52636 5.95 10.4 449395 50.84 88.5 90.4 5739 • 65 1.1 
2 8725 1146596 131.42 87718 10.05 7.7 IOO6186 115.32 89 .8 63.I 52692 6.04 4.5 
2 4640 547360 117.97 47789 10.30 8.7 482032 103.89 88.1 73.1 17539 3.78 3.2 
3 9315 734172 78.82 66741 7.16 9.1 640541 68.76 87.2 71.1 26890 2.89 3.7 
3 13000 1229183 94.55 103558 7.97 8,4 1063261 81.78 86.5 62.2 62364 4.80 5.1 
* $f represents fixed costs as a percentage of net sales. 
** $v represents variable costs as a percentage of net sales. 
*** PNP represents pretax net profits. 






























2 7578 660163 87.12 59881 7.90 9 .1 573133 75.63 86.8 68.9 27149 3.58 4 .1 
1 3060 309635 101.19 29899 9.77 9.7 274780 89.8O 88.7 85.8 4956 1 . 1 2 1.6 
2 5702 369918 64.88 38808 6.81 10.5 336612 59.03 91.6 II6 .7 (5502) (.96) (1.5) 
2 7000 864389 123.48 73343 10.48 8.5 755104 IO7.87 87A 67.5 35942 5.13 4 .1 
2 6875 697815 101.50 65054 9.46 9.3 621986 90.47 89.I 85.3 10775 1.57 1.6 
2 8907 577623 64.85 62571 7.02 10.8 526846 59.15 91.2 122.7 (11794) (1.32) (2.0) 
2 6600 548316 83.O8 44771 6.78 8.2 483911 73.32 88.3 70.1 19634 2.97 8.5 
2 5830 489864 84.02 43640 7.49 8.9 436332 74.84 89.I 8I.7 9892 1.70 2.0 
2 58OO 867671 149.60 69129 11.92 8.0 755646 120.28 87.I 62.0 42896 7.40 4.9 
2 7500 548088 73.08 55379 7.29 1 0 . 1 480565 64.08 87.7 82.1 12144 1.62 2.2 
1 3232 345778 106.99 30146 9.33 8.9 303138 93-79 87.7 70.7 12494 3.87 3.6 
2 6600 733752 in. 17 66356 10.05 9.0 643085 97.44 87.6 72.6 24311 3.68 3.4 
2 8775 IIO7673 114.83 89192 10.16 8 .1 971065 110.66 87.7 65.9 47416 4.40 1 .2 
* #f represents fixed costs as a percentage of net sales. 
** $v represents variable costs as a percentage of net sales. co 
*** PNP represents pretax net profits. 
Table 3. Continued 










2 7600 762082 100.27 70479 9.27 9.2 678367 89.26 89.O 83.6 13236 1.74 1.8 
1 3030 284889 93.71 25329 8.33 8.9 250264 82.32 87.8 73.0 9296 3.06 3.3 
3 10125 1122113 110.83 101186 9.99 9.0 987145 97.50 88.0 75-0 33782 3.34 3.0 
3 10049 1432453 142.55 116682 11.61 8.1 1257808 125.17 87.8 66.4 57963 5.77 4.1 
2 6750 497956 73.77 51244 7.59 10.3 441583 65.42 88.7 91.2 5129 • 76 1.0 
3 12735 818657 64.28 II6676 9-16 14.3 739175 58.04 90.3 147.4 (56344) (4.42) (4.6) 
4 14016 671694 .47.92 83242 5.94 12.4 594340 42.40 88.5 107.8 (12860) (.92) (.9) 
3 13140 992834 75.56 94354 7.18 9.5 872337 66.39 87.9 78.5 14510 1.10 2.6 
3 10200 902690 88.50 86021 8.43 9.5 846006 79.02 89.3 88.8 IO663 1.04 1.2 
3 10285 842916 81.96 79401 7.72 9.4 743187 72.26 88.2 79-7 20328 1.97 2.4 
3 13395 1096791 81.88 97292 7.26 8.9 965055 72.05 88.0 74.2 34444 2.47 3.1 
3 13500 927962 68.74 86280 6.39 9.3 813198 60.24 87.6 75.0 16747 1.24 3.1 
3 I l6l0 935688 80.59 89189 7.68 9-5 805170 69.35 86.1 68.3 41329 3.56 4.4 
* $f represents fixed costs as a percentage of net sales. 
** $v represents variable costs as a percentage of net sales. 
*** PNP represents pretax net profits. 
Size Total Net Net Fixed Fixed ?f* Variable Var. #v** Break Pretax PNP PNP*** 





























4 14050 1610124 114.60 136042 9.68 8.4 1371976 99.65 85.2 56.8 102106 7.27 6.4 
3 11875 1224176 103.09 110444 9.30 9.0 1057308 89.04 86.4 61.2 43339 3.65 4.6 
2 7800 80879O IO3.69 73199 9.38 9.1 709004 90.90 87.7 74.0 26587 3.41 3.2 
o 10815 827616 76.52 88259 8.16 10.7 716993 66.3O 86.6 79.9 19516 1.80 2.7 
3 9175 1113912 123.91 100484 10.95 8.8 988951 107.79 87.O 67.7 47477 5.17 4.3 
2 7744 736732 95.09 657IO 8.49 8.9 644074 83.17 87.5 71.2 26588 3.43 3.6 
4 13900 719099 51.73 80779 5.81 11.2 626135 45.00 87.1 86.8 12185 .87 1.7 
3 11709 491713 41.99 54413 4.65 11.1 434663 37.12 88.4 95.7 2637 .44 .5 
3 11250 801844 71.28 80493 7.15 10.0 708678 62.99 88.4 86.2 12673 1.13 1.6 
3 10735 522966 48.72 51053 4.76 9.8 460705 42.92 88.1 82.4 11208 1.04 2.1 
4 13678 999371 73.06 96282 7.04 9.6 878628 64.24 87.9 79.3 24461 1.79 2.5 
4 17919 759721 42.40 94607 5.28 12.5 670693 37.43 88.3 106.8 (5579) (.31) (.8) 
2 7830 688310 87.91 64339 8.22 9.3 609146 77.80 88.5 80.9 14825 I.89 2.2 
* $f represents fixed costs as a percentage of net sales. 
** $v represents variable costs as a percentage of net sales. 
*** PNP represents pretax net profits. 




























2 7998 801548 100.22 72990 9.13 9 .1 702011 87.77 87.6 73.4 26547 3.32 3-3 
2 7500 516405 68.85 52252 6.98 1 0 . 1 462857 61.64 89.6 97.1 1296 .17 1.8 
3 92^3 658815 71.28 63635 6.88 9.7 592172 64.07 89.9 96.O 3008 .33 .4 
2 6775 693913 102.42 58034 8.57 8.4 611541 90.26 88.1 70.6 24338 3.59 3.5 
3 9312 676484 72.65 66430 7.13 9.8 600812 64.52 88.8 87.5 9242 •99 1.4 
2 7500 617300 82.31 56019 7.47 9 .1 546555 72.87 88.5 79-1 14726 I.96 2.4 
2 7183 355059 49.43 40865 5.69 1 1 . 5 318546 44.35 89.7 1 1 1 . 7 (4352) (.61) (1.2) 
3 10225 1007393 98.52. 89545 8.76 8.9 890049 87.05 88.4 76.7 27799 2.72 2.7 
2 7280 1021101 140.26 85071 II.69 8.3 894389 122.85 87.6 66.9 41641 5.72 4 .1 
3 11000 383517 34.87 46746 4.25 12.2 349853 31.80 91.2 138.6 (13082) (1.19) (3.4) 
2 7500 556777 74.24 59845 7.98 10.7 489908 65.32 88.0 89.2 7024 .94 1 .3 
2 8343 772362 92.58 68578 8.22 8.9 684293 82.02 88.6 78.1 19491 2.34 2.5 
3 9500 532396 56.04 56023 5.90 10.5 467492 49.21 87.8 86.1 8881 •93 1 .7 
* #f represents fixed costs as a percentage of net sales. 
** $v represents variable costs as a percentage of net sales. 
*** PNP represents pretax net profit. 
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4 13750 1198885 87 .19 IO6382 7.74 8.9 1044525 95.97 87.I 69.0 47978 3.49 5.0 
3 11639 648228 55.69 64042 5.50 9.9 573761 49.30 88.5 86.1 10425 .89 1.6 
3 12325 II83871 96.05 95579 7.75 8.1 1022742 82.98 86 .4 59.6 65550 5.32 5.5 
2 6875 525877 76.49 53091 7.72 10.1 464765 67.60 88.4 87.1 8021 1 . 1 7 1 .5 
2 5000 399482 79.90 38706 7.74 9.7 351989 70.40 88.1 81.5 8787 I.76 2.2 
3 11390 947125 83.15 93368 8.20 9.9 831051 72.96 87.7 80.5 22706 1.99 2.4 
3 13305 887542 66.71 IO9166 8.20 12 .3 777543 58.44 87.6 99.2 833 .06 .1 
4 14457 669431 46.30 72695 5.03 10 .9 587562 40.64 87.8 89.3 9174 .63 1 .3 
2 7815 1013540 129.69 99116 12.68 9.8 895237 114.55 88.3 83.8 19187 2.45 1.9 
2 8085 1274868 157.68 112124 13.87 8.8 1115774 138.OO 87.5 70.4 46970 5.81 3.7 
3 9775 994860 IOI.78 95280 9.75 9.6 869388 88.94 87.4 76.2 30192 3.19 3.0 
2 8120 500344 61.62 61195 7.54 12.2 437877 53.93 87.2 97.6 1272 .16 .6 
1 3826 346536 90.57 33849 8.85 9.8 305056 79.73 88.0 81.7 7631 1.99 2.2 
* #f represents fixed costs as a percentage of net sales. 
** $v represents variable costs as a percentage of net sales. 
*** PNP represents pretax net profits. 




























2 9000 479842 53.32 60686 6.74 12.6 ,430268 47.81 89.7 122.3 (11112)(1.23) (2.3) 
3 11585 739461 63.83 75555 6.52 10.2 683047 58.96 92.4 134.2 (19141)(I.65) (2.6) 
14450 826940 57.23 76303 5.28 9.2 739813 51.20 89.5 87.6 10824 .75 1 .3 
if 14395 746236 51.84 81423 5.66 10.9 66698O 46.33 89.4 102.8 (2167) (.15) (.3) 
2 85OO 842719 99.14 77234 9.09 9.2 743236 87.44 88.2 78.0 27249 2.62 2.6 
2 8125 593944 73.10 57529 7.08 9.7 522847 64.35 88.0 80.8 13568 I.67 2.3 
2 7500 395396 52.72 57572 7.68 14.6 354655 47.29 89.7 141.7 (16831) 2.25 4.3 
2 78OO 538713 69.07 58565 7.51 10.7 480649 61.62 89.4 99.1 (501) (.06) ( .1) 
3 9155 763801 83.43 73436 8.02 9.6 675433 73.78 88.4 82.8 14932 1.64 2.0 
3 12500 955255 76.42 119009 9.52 12.5 855615 68.45 89.6 120.2 (19369)(1.55) (2.1) 
2 78OO 1038879 133.18 84503 IO.83 8 .1 904628 115.98 87.I 62.8 50108 6.42 4.8 
2 9000 856464 95.16 77742 8.64 9 .1 751214 83.47 87.7 74.0 27508 3.05 3.2 
2 7884 690911 87.63 64703 8.21 9.4 607553 77.06 87.9 77.7 18655 2.38 2.7 
* $f represents fixed costs as a percentage of net sales. 
$v represents variable costs as a percentage of net sales. 
*** PNP represents pretax net profits. 




























3 13140 684231 52.07 97001 7.38 14.2 627585 47.76 91.7 171.1 (40355) (3.07) (5.9) 
3 13140 843283 64.18 110559 8.41 11.9 763331 58.09 90.5 125.3 (30607) (2.33) (2.4) 
3 13140 943358 71.79 112351 8.55 11.9 857494 65.26 90.9 130.8 (26487) (2.02) (2.8) 
4 15075 1009997 67.OO 116973 7.76 11.6 889471 59.00 88.1 97.5 3553 .24 .3 
4 17000 1252393 73.67 111073 6.53 8.9 IO9885I 61.05 87.7 72.4 42469 2.50 3.4 
3 13140 753325 57.33 93457 7.11 12.4 661180 50.32 87.8 101.6 (1212) (.09) (.2) 
3 8125 715303 88.10 70697 8.70 9.9 634217 78.06 88.6 86.8 IO889 1.34 1.5 
4 13800 1700689 123.24 159226 11.54 9.4 1479539 107.21 87.O 72.3 61924 4.49 3.6 
3 10875 1377363 126.65 119286 IO.97 8.7 1196646 110.04 86.9 66.4 61431 4.65 4.4 
2 85400 1781097 208.55 147749 17.30 8.3 1539892 180.31 86.5 61.5 93546 10.94 5.2 
3 9576 1102041 115.08 101316 IO.58 9.2 960884 100.34 87.2 71.9 39841 4.16 3.6 
2 8400 720373 85.76 70900 8.44 9.8 626514 74.57 87.0 75.4 22959 2.73 3.2 
2 9000 596298 66.26 67243 7.47 11.3 522898 58.10 87.7 91.9 6157 .69. 1.0 
* $ f represents f ixed costs as a percentage of net s a l e s . 
fa represents var iable costs as a percentage of net s a l e s . 
PNP represents pretax net p r o f i t s . 
Table 3. Continued 
Size Total Net Net Fixed Fixed <j5f* Variable Var. #v** Break Pretax PNP PNP*** 












3 11880 1593401 134.12 145604 12.26 9 . 1 1368956 115.23 85.9 64 .5 78841 6.65 5.0 
2 8370 1560573 186.44 121795 14.55 7.8 1356994 162.12 87.O 60.0 81784 9.79 5.2 
3 10080 1500612 148.87 135913 13.48 9 . 1 I296694 128.64 86.4 66.9 68005 6.75 4.5 
3 10625 2188799 206.00 178566 16.81 8.2 1887284 177.63 86.2 59.4 122949 12.20 5.6 
3 12152 1833511 150.88 l46oio 12.02 8.0 1586083 130.52 86.5 59.3 101418 8.35 5.5 
3 11^75 1847495 161.00 151347 13.19 8.2 1597822 139.24 86.5 60.7 98326 8.56 5.3 
2 7795 1313393 164.27 111024 13.89 8.5 1136640 142.16 86.5 63.O 65729 8.24 5.0 
3 10625 1837289 172.92 152391 14.34 8.3 1587249 149.39 76.4 61.0 97649 9.20 5.3 
4 15065 1804736 119.80 159^3 IO.58 8.8 1564448 IO3.85 86.7 66.2 80885 5.54 4.5 
3 10560 1341888 127.07 111742 IO.58 8.3 1164205 110.25 86.8 62.9 65941 6.24 4.9 
3 11138 1272830 114.28 IO969O 9.85 8.6 1100740 98.83 86.5 63.7 62400 5.60 4.9 
3 11500 1892219 164.54 168686 14.67 8.9 1640502 142.65 86.7 66.9 83031 7.22 4.4 
2 8100 1097788 135.52 98227 12 .13 8.9 954311 117.82 86.9 67.9 45240 5.47 4.2 
* #f represents fixed costs as a percentage of net sales. 
** #v represents variable costs as a percentage of net sales. 
*** PNP represents pretax net profits. 
Table 3 . Continued 
Size Total Net Net Fixed Fixed ff* Variable Var. #v** Break Pretax PNP PNP*** 












3 10500 1 1 8 8 1 8 2 1 1 3 . 1 6 1 1 2 7 3 3 1 0 . 7 4 9 .5 1026554 9 7 . 7 7 86.4 69.9 48895 4.65 4 . 1 
4 15750 1538572 97.69 1 5 5 7 2 1 9.89 1 0 . 1 1 3 2 7 6 8 1 84.30 86.3 7 3 . 7 5 5 1 7 1 3 . 5 0 3 . 6 
3 11400 6l9lfOO 5 4 . 3 3 70013 6 . 1 4 1 1 . 3 538355 4 7 . 2 2 86.9 86 .3 1 1 0 3 2 • 97 1 . 8 
2 78OO 764536 98.02 77492 9 .93 1 0 . 1 671725 8 6 . 1 2 87 .9 8 3 . 5 1 5 3 1 9 1 . 9 7 2 .0 
2 7500 718988 9 5 . 8 7 72772 9.70 1 0 . 1 620256 82.70 86 .3 7 3 . 7 25960 3.46 3 . 6 
2 8125 845374 104 .05 82990 1 0 . 2 1 9 .8 7 3 3 5 1 4 90.28 86.8 7 4 . 2 28870 3 . 5 6 4 .4 
2 6750 707954 104 .88 72642 IO .76 1 0 . 3 616681 9 1 . 3 6 8 7 . 1 79 .8 1 8 6 3 1 2 . 2 6 2 . 6 
2 7920 818247 1 0 3 . 3 1 75461 9 . 5 3 9 . 2 710864 89.76 86.9 7 0 . 2 31923 4 . 0 1 3 . 9 
2 7370 IOI7987 1 3 8 . 1 2 89974 1 2 . 2 1 8 .8 880316 1 1 9 . 4 5 86 .5 6 5 . 2 47697 6 .47 4 . 7 
2 7945 877921 IIO.50 79052 9.95 9.0 755623 9 5 . 1 1 8 6 . 1 64.7 43246 5.46 4.9 
2 7500 973268 1 2 9 . 7 7 94550 1 2 . 6 1 9 . 7 850462 1 1 3 . 4 0 87 .4 7 7 . 0 28256 3 . 7 7 2 .9 
2 6270 708834 1 1 3 . 0 5 77322 1 2 . 3 3 1 0 . 9 616917 98.39 87 .0 8 3 . 8 24595 3 . 9 2 2 . 1 
1 3420 550593 160.99 49270 1 4 . 4 1 8.9 480431 140.48 8 7 . 3 7 0 . 1 20892 6 . 1 0 3 . 8 
* $f represents fixed costs as a percentage of net sales. 
** $v represents variable costs as a percentage of net sales. 
*** PNP represents pretax net profits. 

























2 51^7 384430 74.69 44408 8.63 1 1 . 6 339336 65.94 88.3 99.1 656 •13 . 1 
1 28l4 474603 168.66 59131 21 .01 12.5 401875 142.81 84.7 81.7 13597 6.64 2.8 
2 878U 724557 82.49 65837 7.50 9 .1 633865 72.16 87.5 72.8 24855 2.83 3.4 
1 4114 377174 91.68 37772 9.18 10.0 332859 80.91 88.3 85.5 6543 1.59 . 1 -7 
3 10000 1188462 118.95 112895 11.29 9.5 IO26969 102.70 86.4 69.9 48598 4.86 4 .1 
1 4180 362070 86.62 35755 8.85 9.9 315266 75.42 87.1 76.7 11049 2.65 3.0 
1 2805 426182 151.94 35081 12 .51 8.2 370950 132.25 87.0 63.I 20151 7.20 4.8 
2 5572 610434 IO9.56 51608 9.26 8.5 533580 95.76 87A 67.5 25246 4.53 4 .1 
1 3540 536262 151.49 43514 12.29 8 .1 471452 133.18 87.9 66.9 21296 6.20 4.0 
2 7160 714617 99.81 65393 9.13 9.2 623607 87.10 87.3 72.4 25617 3-59 4.5 
1 3835 373454 97.38 29066 7.58 7.8 328332 85.61 87.9 64.5 I6056 4.20 3.3 
2 7500 557566 74.34 48618 6.48 8.7 495615 66.08 88.9 78.4 13333 1.75 2.4 
2 7800 982840 126.01 87222 1 1 . 1 8 8.9 859960 110.25 87.5 71.2 35658 4.56 3.6 
$f represents fixed costs as a percentage of net sales. 
$v represents variable costs as a percentage of net sales. 
PNP represents pretax net profits. 































2 78OO 1351̂ 99 173.26 103922 13.32 7.7 1172138 150.27 86.7 59.9 75439 9.65 5.6 
2 56OO 682316 121.84 53724 9-59 7.9 596013 106.43 87.4 62.7 32579 5.81 4.7 
2 4750 456025 96.01 42016 8.85 9.2 402417 74.82 88.2 78.0 11592 2.44 2.6 
2 5670 654220 115.38 53484 9.43 8.2 574448 101.31 87.8 67.2 26288 4.74 4.0 
3 11000 1282360 II6.58 112902 10.26 8.8 1125051 102.28 87.7 7L5 44407 4.00 3-5 
3 90̂5 1320579 146.00 IIO602 12.23 8.4 1150271 127.17 87.I 65.I 59706 6.62 4.5 
1 3822 414233 IO8.38 37747 9.88 9.1 364146 95.28 87.9 75.2 12340 3.22 3.0 
1 3960 473179 119.49 43039 IO.87 9.1 417722 105.49 88.3 77.8 12418 3.14 2.6 
2 5000 445788 89.16 40720 8.14 9.1 390780 78.16 87.7 74.0 14288 2.86 3.2 
3 10560 1937145 183.44 156368 14.81 8.1 1687307 159.78 87.I 62.8 93470 8.74 4.8 
2 8162 604476 74.06 55230 6.77 9.1 529953 64.93 87.7 74.0 19293 2.36 4.2 
1 4l8o 531178 127.08 56908 11.22 8.8 466866 Ul.69 87.9 72.7 17404 4.18 3.3 
1 4500 560931 124.65 48276 10.73 8.6 493093 109.58 87.9 71.1 19562 4.35 3.5 
* <f>f represents fixed costs as a percentage of net sales. 
** #v represents variable costs as a percentage of net sales. 
*** PNP represents pretax net profits. 



























3 9035 823480 91.14 69545 7.70 8.4 714851 79.12 86.8 63.6 39084 4.33 4.8 
3 11138 1236000 IIO.97 104647 9.40 8.5 1062440 95.39 86.0 60.7 68913 6.16 5.5 
1 4443 498346 112 .16 41841 9.42 8.4 432970 97.45 86.9 64.1 23535 1 5.30 4.7 
2 76CO 550636 72.45 49677 6.54 9.0 495373 63.86 88.1 75-6 15586 2.02 2.9 
1 2645 300788 113.72 28879 10.92 9.6 265060 100.21 88.1 70.7 6849 2.58 2.3 
3 11016 1159192 105.23 99231 9.01 8.6 1008373 91.54 87.O 66.2 51588 4.69 4.4 
2 6660 747539 112.24 69482 10.43 9.3 657759 98.76 88.0 77.5 20298 3.05 2.7 
2 6000 557534 92.92 50669 8.44 9 .1 488909 81.48 87.7 74.0 17956 3.00 3.2 
1 4l8o 418140 100.03 42916 10.28 10.3 368330 88.12 88.1 86.6 6895 I.65 1.6 
3 I I I38 554118 49.75 80170 7.20 14.5 509525 45.75 92.0 181.25 (35577) (3.21) (6.5) 
3 11138 1039321 93.31 98092 8.81 9.4 942999 84.67 90.7 1 0 1 . 1 (1770) (.16) ( .1 ) 
3 11620 915176 78.76 93627 8.06 10.2 835700 71.92 91.3 1 1 7 . 2 (14151) (1.22) (1.5) 




$f represents fixed costs as a percentage of net sales. 
#v represents variable costs as a percentage of net sales. 
PNP represents pretax net profits. 





























3 99CO 576590 76.42 80322 8 . 1 1 1 0 . 1 681186 68.81 90.0 105.0 (4918) (.49) (.5) 
3 11138 845096 75.88 91136 8.18 10.8 752829 67.59 89.I 99.1 1 1 3 1 .10 . 1 
2 8625 83835O 97.20 82292 9.54 9^8 757193 87.8O 90.3 101.0 (1135) (.13) ( .1) 
2 8625 735403 85.26 75842 8.79 10.3 670068 77.69 9 1 . 1 115 .7 (10507) (1.22) (1.4) 
3 9775 643704 65.85 74308 7.00 1 1 . 5 589038 60.26 91.5 135.3 (19642) (2.26) (3.0) 
3 12898 1709343 132.53 143857 11 .53 8.4 1478099 114.60 86.5 62.2 87387 6.80 5 . 1 
3 12898 IIOO676 85.34 106125 8.23 9.6 954739 74.02 86.7 72.2 39812 3.09 4.7 
3 12800 705742 55.14 104104 8.13 14.7 6066OO 47.39 86.0 105.0 (4962) (.39) (.7) 
3 10800 1080829 100.08 103784 9.6l 9.6 945237 87.52 87.5 76.8 31808 2.94 2.9 
3 9680 653285 67.49 64703 6.68 9.9 569613 58.84 87.2 77.3 18967 1.96 2.9 
3 11130 1245996 III.87 112964 10.14 9.1 1076824 96.68 86.4 66.9 56208 5.04 4.5 
3 12800 840433 65.66 93549 7.31 1 1 . 4 767330 59.95 91.3 127.6 (20446) (1.60) (2.4) 
3 12800 498769 37.40 90669 7.08 17.9 442769 34.59 92.5 252.0 (54689) (4.26) (11.4) 
* $f represents fixed costs as a percentage of net sales. 
** iov represents variable costs as a percentage of net sales. 
*** PNP represents pretax net profits. 
Table 3* Continued 
Size Total Net Net Fixed Fixed W* Variable Var. #v** Break Pretax PNP PNP*** 
Class Area Sales Sales/ Costs Costs/ Costs Costs/ Even Net Sq. $ 
Sq.Ft. Sq.Ft. Sq.Ft. f Profit Ft. Sales 
3 12800 898643 70.21 92373 7.22 10.3 799995 62.50 89.O 93.6 6275 .49 .7 
3 10700 727152 67.33 79651 7.38 11.0 648959 60.09 89.2 101.9 14933 1.38 1.2 
3 10800 714772 66.18 72875 6.75 10.2 636357 59.92 89.O 92.7 5540 .51 .8 
5 " 20440 934954 45.74 120424 5.89 12.9 826000 40.41 88.3 110.3 (11470) (.56) (1.3) 
CO
 10800 717920 66.47 73544 6.81 10.2 626600 58.02 87.3 80.3 17776 1.64 2.5 
2 6468 453081 70.05 45437 7.02 10.1 407759 63.04 90.0 100.0 (115) (.02) (.1) 
2 7800 528651 67.78 63222 8.11 12.0 485825 62.29 91.9 148.1 (20396) (2.61) (3.9) 
m 9300 733859 78.91 80054 8.61 10.9 642332 69.07 87.5 87.2 11473 1.23 1.6 
3 9595 1065929 111.09 56223 5.86 5.3 960623 100.12 90.1 53.5 49083 5.12 4.6 
on 13500 1350204 100.02 120285 8.91 8.9 II80231 87.42 87.4 70.6 49688 3.68 3.7 
2 5000 443254 88.65 39413 7.88 8.9 386769 77.35 87.3 70.1 11194 2.24 3.8 
2 6384 434369 68.04 42745 6.70 9.8 381696 59.79 87.7 81.0 9928 1.56 2.3 
1 4480 395297 88.24 35660 8.00 9.1 345382 77.09 87.4 77-2 3864 .86 3.5 
* $f represents fixed costs as a percentage of net sales. 
** $v represents variable costs as a percentage of net sales. 
*** PNP represents pretax net profits. 















ft* Variable Costs Var. Costs/ 
Sq.Ft. 





2 1*704 443560 94.29 36551 7.77 8.2 396154 84.22 89.3 76.6 10855 2.31 2.5 
3 9375 970010 103.47 90111 9.6l 9.3 851528 90.83 87.8 72.7 28371 3.03 3.9 
3 9500 996842 104.93 93345 9.83 9.4 883704 93.02 88.7 83.2 19793 2.08 1.9 
3 11138 789977 70.93 84474 7.58 10.7 690452 61.99 87.4 84.9 15051 1.35 1.9 
3 12750 1282487 100.59 117662 9i23 9.2 1124590 88.27 87.8 75.4 39335 3.09 3.0 
3 12420 779988 62.80 94218 7.59 12.1 692361 55.75 88.8 108.0 (6598) (.53) (.9) 
2 7500 1182226 159.63 86332 11.51 7.3 1033173 137.75 87.3 57.5 12721 8.36 5.4 
1 3480 452656 130.07 40816 11.73 9.0 398754 114.58 88.1 75.6 13086 3.76 2.9 
1 4478 385996 86.20 35165 7.85 9.1 343493 76.71 88.9 82.0 7338 1.64 2.0 
3 10450 4575311 43.78 61765 5.91 13.5 409598 39.20 89.5 128.6 (13832)(1.32) (3.0) 
2 4704 567335 120.61 45919 9.76 8.1 494861 105.20 87.2 63.3 26535 5.65 4.7 
2 8625 936372 108.56 95581 11.08 10.2 820128 95.09 87.6 82.3 20663 2.40 2.2 
2 8737 670472 76.74 62020 7.10 9.3 592796 67.85 88.4 80.2 15656 1.79 2.3 
* ft represents fixed costs as a percentage of net sales. 
** $v represents variable costs as a percentage of net sales. 
*** PNP represents pretax net profits. 






























2 8737 914846 1 0 4 . 7 1 84846 9 . 7 1 9 .3 806248 9 2 . 2 8 8 8 . 1 7 8 . 2 23752 2 . 7 2 2 . 6 
2 6222 395432 6 3 . 5 5 40548 6 . 5 2 1 0 . 3 348005 5 5 . 9 3 88.0 8 5 . 8 6879 1 . 1 1 1 . 7 
2 7920 260249 7 8 . 3 1 58482 7 . 3 8 9.4 547951 69 .19 88 .3 8O.3 1 3 8 1 6 1 . 7 4 2 . 3 
1 1+180 426337 1 0 1 . 9 9 44371 1 0 . 6 2 1 0 . 4 38IO67 9 1 . 1 6 8 9 A 9 8 . 1 899 . 2 2 . 2 
2 1+950 543807 109.86 46070 9 . 3 1 8 .5 475584 96.O8 8 7 . 5 68.0 2 2 1 5 3 4.48 4.0 
2 8100 1 1 5 1 9 8 6 1 4 2 . 2 2 123234 1 5 . 2 1 1 0 . 7 1007200 124.35 87 .4 84.9 2 1 5 5 2 2 .66 1 . 9 
2 8075 940407 116.46 73572 9.H 7 . 8 819951 1 0 1 . 5 4 8 7 . 2 60.9 46884 5 . 8 1 5 .0 
2 7980 1108841 1 3 8 . 9 5 98192 1 2 . 3 0 8.9 976233 1 2 2 . 3 3 88.0 7 4 . 2 34416 4 . 3 1 3 . 1 
2 8775 590502 67 .29 60163 6.86 1 0 . 2 524356 59 .76 88.8 9 1 . 1 5983 .68 1 . 0 
3 11700 IIO6613 94 .58 1 1 1 3 4 0 9 . 5 2 1 0 . 1 961897 8 2 . 2 1 86.9 7 7 . 1 33353 2.84 3 . 0 
3 1 1 3 ^ 0 2 1 9 1 9 3 2 1 9 3 . 2 9 176220 1 5 . 5 4 8.0 1931308 1 7 0 . 3 1 8 8 . 1 6 7 . 3 84404 7 .43 3 . 9 
2 5905 641392 108 .62 58585 9 .92 9 . 1 572443 96.94 89 .2 84.3 10364 1 . 7 5 1 . 7 
3 10030 1986897 198.IO 172954 17.24 8 . 7 1712846 1 7 0 . 7 7 86 .2 63.O IOIO97 1 0 . 0 8 5 . 1 
* i>f represents fixed costs as a percentage of net sales. 
** $v represents variable costs as a percentage of net sales. 
*** PNP represents pretax net profits. 
































1 2759 360988 130.84 35117 12.73 9.7 316275 134.63 87.6 78.2 9596 3.51 2.7 
2 5073 562903 IIO.96 51977 10.25 9.2 493402 97.26 87.7 74.8 17524 3.46 3.1 
2 4950 615284 124.30 57249 11.57 9.3 543571 109.81 88.3 79.5 14464 2.92 2.4 
2 4950 387885 78.36 43523 8.79 11.2 347030 70.11 89.5 IO6.7 (2668) (.54) 1 (.7) 
2 7890 1131948 143.46 96195 12.19 8.5 976729 123.79 86.3 62.0 59024 7.50 5.2 
2 8625 2195124 254.50 I68038 19.48 7.7 I896938 219.93 86.4 56.6 130148 15.10 5.9 
3 9280 2125068 228.99 162311 17.49 7.6 1851292 199.49 87.I 58.9 111465 12.01 5.3 
3 9375 1327823 141.63 II8065 12.59 8.9 1152020 122.88 86.8 67.4 57738 6.15 4.3 
2 5208 570397 109.52 52976 10.17 9-3 497702 95.56 87.3 73.2 19719 3.79 4.4 
3 11936 1855537 155.46 153020 12.82 8.2 1594932 133.62 86.0 58.6 107585 9.01 5.8 
2 8600 1636364 190.27 130869 15.22 8.0 1426637 165.89 87.2 662.5 78858 9.15 4.8 
3 9600 855798 89.15 82422 8.59 9.6 755527 78.70 88.3 82.1 17849 1.86 2.1 
3 13750 1507676 160.81 128562 13.71 8.5 1315499 140.32 87.3 66.9 63615 6.80 4.2 
* $f represents fixed costs as a percentage of net sales. 
** <f>v represents variable costs as a percentage of net sales. 
*** PNP represents pretax net profits. 































2 6800 865093 127.22 76288 11.22 8.8 736114 108.25 85.I 59.1 52691 7.74 6.1 
1 3280 411951 125.99 38971 11.88 9.5 358231 109.22 87.O 73-1 14749 4.50 3.5 
5 18600 970661 52.19 87423 4.70 9.0 842741 45.31 86.8 68.2 40497 2.18 4.2 
5 18589 1678198 90.28 173690 9.34 10.3 1459866 78.53 87.O 79.2 44642 2.42 2.7 
3 9775 1252833 128.16 117326 12.00 9-4 1082488 110.74 86.4 69.I 53019 5.44 4.2 
3 m?5 1500777 134.90 133632 12.01 8.9 1303469 117.17 86.9 67.9 63676 5.71 4.2 
4 16200 1371425 84.66 171810 10.61 12.5 II87729 73.32 86.6 93-3 11886 .73 •9 
3 11125 1308460 117.61 118130 10.62 9.0 1 1 3 3 7 H 101.91 86.6 67.2 56619 5.10 4.4 
3 II656 1350468 115.87 131919 11.32 9.8 1167497 100,16 86.5 72.6 51052 4.38 3.7 
3 11700 732703 62.62 91174 7.79 12.4 640923 54.78 87.5 99.2 607 .05 .1 
3 9408 803180 85.37 81651 8.68 10.2 707275 75.18 88.1 85.7 14254 1.52 1.7 
3 11250 1388695 123.44 141136 12.55 10.2 1216078 108.10 87.6 82.3 31481 2.80 2.2 
2 8355 504806 60.42 62508 7.48 12.4 443876 53.13 87.7 102.5 (1578) (.19) (.3) 
* $f represents fixed costs as a percentage of net sales. 
** "FAR represents variable costs as a percentage of net sales. 
*** PNP represents pretax net profits. 
Table 3, Continued 
Size Total Net Net Fixed Fixed <£f* Variable Var. • #v** Break Pretax PNP PNP*** 
Class Area Sales Sales/ Costs Costs/ Costs Costs/ Even Net Sq,. # 
Sq..Ft. Sd.Ft. Sci.Ft. Profit Ft. Sales 
2 88oo 585770 66,57 69322 7.88 11.8 524653 59.62 89.6 113.5 (8205) (.93) (1.4) 
3 9720 694502 71.45 81554 8.39 11.7 607119 62.46 87.4 92.9 5829 .60 •9 
2 8986 1017949 113.28 103119 11.48 10.1 895987 99.93 88.0 84.2 18843 2.10 1.9 
2 8200 413172 50.39 52358 6.39 12.7 363510 44.33 88.0 105.8 (2969) (.33) (-7) 
2 5538 408441 76.52 49954 9.36 12.2 362078 67.83 88.6 107.0 (3591) (.67) (.8) 
3 9775 1979155 202.47 168759 17.26 8.5 1720033 175.96 86.9 64.9 90363 9.24 4.6 
3 11700 1964720 167.92 152767 13.06 7.8 1713014 146.41 87.2 60.9 98939 8.46 5.0 
3 10629 1177950 110.82 115230 10.84 9.8 1025319 96.46 87.O 75.4 37401 3.52 3.2 
2 7084 469163 66.23 48920 6.91 10.4 412231 58.19 87.7 86.0 8012 1.13 1.7 
2 7800 538453 69.03 60750 7.79 11.3 468579 60.07 87.0 86.9 9124 1.17 1.7 
CO
 9378 684018 72.94 71935 7.67 10.5 600243 64.01 87.7 86.1 11840 1.26 1.7 
2 73320 785654 107.15 71488 9.75 9.1 687849 93.81 87.6 73.4 26677 3.14 3.3 
6 24236 2421130 99.90 24536910.13 10.1 2132051 87.97 88.1 84.9 43710 1.80 1.8 
* #f represents fixed costs as a percentage of net sales. 
** #v represents variable costs as a percentage of net sales. 
*** PNP represents pretax net profits. 































3 11250 1345511 119.6b 135956 12.08 10.1 II90296 105.80 88.5 87.8 19259 1.71 1.4 
3 9055 924083 102.05 94236 10.41 10.2 819766 90.53 88.7 90.3 10081 1.11 1.1 
3 U250 1294504 115.07 123350 IO.96 9.5 1144623 101.74 88.4 81.9 26531 2.36 2.1 
3 9375 862587 92.01 93353 9.96 10.8 771233 82.26 89.4 101.9 (1909) (.21) (.2) 
3 10800 1395352 129.20 I I36H 12.09 9.4 1241471 114.95 89.O 85.5 23270 2.15 1.6 
2 7890 769296 97.50 84863 IO.76 11.0 680271 86.22 88.4 94.8 4l62 .53 .6 
2 6900 901154 130.60 88904 12.88 9-9 799712 115.90 88.7 87.6 12538 1.82 1.4 
2 7200 532535 73.96 56661 7.87 10.6 473672 65.79 88.9 95.5 2203 • 31 • 5 
2 6452 514233 79.70 52219 8.09 10.2 460540 71.38 89.6 98.1 1474 .23 .2 
2 8509 1027846 120.80 93650 11.01 9.1 890877 104.70 86.7 67.9 43319 5.09 4.2 
If 14025 1595307 113.75 143142 10.21 9.0 1363917 97.25 85.5 62.1 88248 6.01 5.5 
3 9775 1164976 119.18 106886 10.93 9.2 1002346 102.54 86.0 65.7 55744 5.70 4.8 
4 14025 1611745 114.92 153938 IO.98 9.6 1379492 98.36 85.6 66.7 78315 5.58 4.8 
$f represents fixed costs as a percentage of net sales. 
$v represents variable costs as a percentage of nets sales. 
PNP represents pretax net profits. 
Table 3 . Continued 
Size Total Net Net Fixed Fixed ffi* Variable Var. $v** Break Pretax PNP PNP*** 












2 5400 497597 9 2 . 1 5 52397 9.70 1 0 . 5 434141 80.40 8 7 . 2 82 .0 11059 2 .05 2 . 3 
1 2646 287597 IO8 .69 27501 1 0 . 3 9 9.6 253082 95 .65 88.0 24.6 7014 2.64 2 . 4 
3 11700 1241803 106.14 120809 1 0 . 3 3 9 . 7 1082135 92.49 87.I 7 5 . 2 38859 3 . 3 2 3 . 2 
2 7800 409515 52 .50 58524 7 .50 1 4 . 3 360367 46.20 88.0 1 1 9 . 2 (9376) ( 1 . 2 0 ) ( 2 . 3 ) 
2 5800 611644 105.46 58333 10 .06 9-5 535671 92 .36 87 .6 76.6 17640 3 .04 2 . 9 
1 3963 434758 109.70 45730 1 1 . 5 4 1 0 . 5 3 8 1 5 1 9 96 .27 87 .8 8 6 . 1 7509 1 .90 1 . 7 
3 12366 1284625 1 0 3 . 8 8 1 2 3 7 4 1 10 .09 9.6 1 1 1 3 0 8 2 90.75 86.6 7 1 . 6 47802 3 . 8 6 3 . 8 
4 15808 2 5 3 1 3 3 8 1 6 0 . 1 3 214607 1 3 . 5 8 8 .5 2175479 1 3 7 . 6 2 85 .9 60.3 1 4 1 2 5 2 8.95 5 .6 
5 20717 2037518 98 .35 2 1 1 8 1 6 1 0 . 2 2 1 0 . 4 1769IH 8 5 . 3 9 86.8 78 .8 56591 2 . 7 4 2 . 8 
4 16144 1600887 9 9 . 1 6 156340 9.68 9 .8 1393257 86.30 87.0 7 5 . 4 51290 3 . 1 8 3 . 2 
4 16044 2384243 148.61 208218 1 2 . 9 8 8 . 7 2091299 1 3 0 . 3 5 8 7 . 7 70 .7 84726 5 . 2 8 3 . 6 
3 II616 1 0 1 4 1 7 2 8 7 . 3 1 107464 9 . 2 5 1 0 . 6 895426 77 .09 88.3 90.6 1 1 2 8 2 •97 1 . 1 
4 15808 1671596 1 0 5 . 7 4 166114 1 0 . 5 1 9.9 1463148 92 .56 8 7 . 5 79 .2 42334 2 .68 2 . 6 
* $f represents fixed costs as a percentage of net sales. 
** $v represents variable costs as a percentage of net sales. 
*** PNP represents pretax net profits. 
Table 4. Distribution of Annual Net Sales Per Square Foot by Size Classes. 
Dollars Per 
Year/Sq. F t . l 2 3 Ij. 5 6 T 8 9 10 
20.0 - 29.9 1 
30.0 - 39.9 2 1 1 1 
40.0 - 49.9 1 5 3 2 1 
50.0 - 59.9 6 7 6 2 
60.0 - 69.9 17 16 3 2 1 1 
70.0 - 79.9 1 22 21 2 1 
80.0 - 89.9 3 18 17 4 1 1 
90.0 - 99.9 6 19 11 3 3 1 
100.0 - 109.9 7 17 18 3 1 
110.0 - 119.9 3 15 20 6 1 
120.0 - 129.9 4 11 9 3 
130.0 - 139.9 2 6 6 1 2 
140.0 - 149.9 6 6 3 
150.0 - 159.9 2 3 3 1 
I60.O - I69.9 2 3 8 1 
170.0 - 179.9 1 2 
180.0 - I89.9 3 1 
190.0 - 199.9 1 2 
200.0 - 209.9 1 2 
210.0 - 219.9 
220.0 - 229.9 1 
230.0 - 239.9 
240.0 - 249.9 
250.0 - 259.9 
30 151 157 39 17 4 1 1 1 
Table 5. Distributions of Annual Fixed Costs Per Square Foot By Size Classes. 
Dollars Per 
Year/Sq. Ft. 1 2 3 If 5 6 
0.0 -. 0.9 
1.0 . • 1.9 
2.0 -- 2.9 
3.0 -- 3-9 1 
lf.0 -. k.9 3 1 
5.0 • • 5-9 2 5 8 2 1 
6.0 -. 6.9 13 9 1 2 1 
7.0 -- 7-9 3 25 31 5 k 1 
8.0 -- 8.9 1+ 25 21 2 
9.0 -• 9-9 6 25 30 5 3 
10.0 . - 10.9 7 21+ 16 9 2 1 
11.0 -- 11.9 5 11 6 1+ 1 
12.0 -. 12.9 3 10 Ik 2 1 
13.0 • • 13-9 6 9 2 
llf.O -- lk.9 1 2 7 
15.0 -• 15-9 k 1 
16.0 -- 16.9 • 1 2 
17.0 . • 17.9 2 
CO
 1 
18.0 . - 18.9 
19.0 -- 19.9 1 
20.0 -- 20.9 
21.0 -. 21.9 1 
30 151 157 39 17 k 1 l 1 
Table 6. Distributions of Annual Variable Costs Per Square Foot By Size Classes. 
Dollars Per 
Year/Sq. Ft. 1 2 3 4 5 6 7 8 9 1 0 
20.0 - 29.9 1 
30.0 - 39.9 4 1 1 1 
4o.o - 49.9 6 co 4 3 1 
50.0 - 59*9 13 13 8 3 1 1 
60.0 - 69.9 1 23 26 2 1 
70.0 - 79.9 4 23 19 5 3 1 
80.0 - 89.9 7 21 15 2 1 1 
90.0 - 99.9 6 21 18 6 2 
100.0 - 109.9 
ITS 14 18 
ITS 
110.0 - H9 .9 3 10 11 2 2 
120.0 - 129.9 4 6 1 
130.0 - 139.9 2 7 4 2 
140.0 - 149.9 2 2 co
 
150.0 - 159.9 2 2 
l60.0 - 169.9 3 
170.0 - 179.9 4 
180.0 - 189.9 1 
190.0 - 199.9 1 
200.0 - 209.9 
210.0 - 219.9 1 
220.0 - 229.9 
230.0 - 239.9 
30 151 157 39 17 4 1 1 1 
Table 7. Distributions of Annual Pretax Net Profit Per Square Foot By Size Classes. 
Dollars Per 
Year/Sq. Ft. 1 2 3 4 5 6 7 8 9 10 
-6.9 - 6.0 1 
-5.9 - 5.0 1 
.4.9 - 4.0 3 1 
-3.9 - 3.0 2 1 
-2.9 2.0 3 6 1 1 
-1.9 - 1.0 8 7 1 1 
-0.9 - 0.0 2 12 8 5 3 1 
0.9 - 0.9 3 14 15 6 2 
1.0 - 1.9 ON
 
27 31 6 2 1 
2.0 - 2.9 4 25 14 5 4 
3.0 - 3.9 
VO 22 18 4 2 
4.0 - 4.9 4 11 10 2 1 
5.0 - 5.9 1 13 17 3 1 
6.0 - 6.9 3 6 10 3 1 
7.0 - 7.9 1 4 ON
 
1 
8.0 - 8.9 2 4 1 
9.0 - 9.9 3 3 
10.0 - 10.9 1 1 
11.0 - 11.9 
12.0 - 12.9 2 
13.0 - 13.9 
14.0 - 14.9 
15.0 - 15.9 1 
30 151 157 39 17 4 1 1 1 
Table 8. Distributions of Annual Fixed Costs as a Percentage of Annual Net Sales by Size Classes. 
Per Cent 




5.0 - 5.9 1 
6.0 - 6.9 
7*0 - 7.9 1 7 3 
8.0 - 8.9 8 34 42 8 4 
9.0 - 9.9 13 54 53 15 2 1 
10.0 - 10.9 7 30 29 8 4 1 
11.0 - 11.9 1 2 1 1 3 3 1 1 
12.0 - 12.9 1 9 7 3 2 
13.0 - 13.9 2 3 2 
14.0 - 14.9 2 6 1 
15.0 - 15.9 1 1 
16.0 - 16.9 1 1 
17.0 - 17.9 1 
18.0 18.9 1 1 1 




Distributions of Annual Variable Costs as 
1 2 3 4 
a Percentage of Annual Net Sales by Size Classes. 
5 6 7 8 9 10 
84.0 - 84.9 1 2 
85.O - 85.9 1 1 4 
86.0 - 86.9 1 16 45 4 5 1 
87.0 - 87.9 14 65 49 16 4 
88.0 - 88.9 11 43 31 8 5 2 l 
89.0 - 89.9 2 20 12 4 2 1 
90.0 - 90.9 1 2 6 
91.0 - 91.9 4 9 
92.0 - 92.9 4 1 
93-0 - 93-9 
94.0 - 94.9 
95-0 - 95.9 
30 151 157 39 17 4 1 1 1 
Table 10. Distributions of Annual Pretax Net Profits as a Percentage of Annual Net Sales by Size Classes. 
Per Cent 
of Sales 1 2 3 4 5 6 7 8 9 10 
-14.9 - 14.0 1 
-13.9 - 13.0 
-12.9 - 12.0 
-11.9 - 11.0 1 1 
-10.9 - 10.0 
- 9.9 - 9.0 
- 8.9 - 8.0 
- 7.9 - 7.0 1 
- 6.9 - 6.0 2 
- 5.9 - 5.0 1 1 
- 4.9 - 4.0 3 2 1 
- 3.9 - 3.0 1 4 1 
- 2.9 - 2.0 4 8 
- 1.9 - 1.0 5 2 2 
- 0.9 - 0.0 1 11 7 5 2 1 
0.0 - 0.9 2 8 10 3 2 1 
1.0 - 1.9 7 23 22 7 1 1 
2.0 - 2.9 8 32 27 7 4 
3.0 - 3.9 9 30 23 8 2 
4.0 - 4.9 3 24 34 4 3 1 
5.0 - 5.9 8 14 3 
6.0 - 6.9 1 1 
30 151 157 39 17 k l l 1 
85 
Table 11. Mstributions of Percentage Break-even Points by Size Classes. 
Per Cent 
of Sales 1 2 3 4 5 6 7 8 9 10 
40.0 - 49.9 
50.0 - 59.9 4 4 1 
60.0 - 69.9 4 20 34 6 3 1 
70.0 - 79.9 12 47 33 7 0\
 
80.0 - 89.9 10 45 40 16 2 1 
90.0 - 99-9 2 12 16 2 2 1 
100.0 - 100.9 2 11 5 o\
 
1 1 
110.0 - 119.9 7 3 1 
120.0 - 129.9 2 5 
130.0 - 139.9 4 1 
140.0 - 149.9 2 2 
150.0 - 159.9 1 1 
160.0 - 169.9 1 
170.0 - 179.9 1 
180.0 - 189.9 1 
190.0 - 199.9 
200.0 - 209.9 
210.0 - 219.9 
221.0 - 229.9 
230.0 - 239.9 
240.0 - Above 1 1 1 1 
30 151 157 39 17 4 1 l 1 
Table 12. Attribute Values For the Median Stores in Size Classes 1-6, 
Description 1 2 3 4 5 6 
Number of Stores 30 151 157 39 17 4 
Per Cent of Total Stores 7.5 37.6 39.2 8.7 4.3 1.0 
Median Net Sales/Sq. Ft. 103.53 97.20 98.52 97.69 75.37 73.72 
Fixed Costs/Sq.Ft. 10.14 9.54 8.76 9.89 7.56 7.52 
Variable Costs/Sq. Ft. 95.47 87.80 87.05 84.30 65.89 64.35 
Pretax Net Profit/Sq. Ft. 2.94 (.13) 2.72 3.50 1.92 1.98 
Fixed Costs as $ of Sales 9-2 9.8 8.9 10.1 10.0 10.2 
Var. Costs as $ of Sales 87.2 90.3 88.4 86.3 87.4 87.5 
Pretax Net Profit as # of Sales 2.7 (.1) 2.7 3.6 2.6 2.8 
Percentage Break-even 72.6 101.1 76.7 73.7 79.4 83.6 
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